Disseminated Mycobacterium avium infection in a dog
Cynthia C. Shackelford, Willie M. Reed Mycobacterium infection was first reported in the dog in 1817. l Since that time Mycobacterium tuberculosis and Mycobacterium bovis have been the most frequently reported species associated with canine mycobacteriosis. Dogs are considered equally susceptible to M. tuberculosis and M. bovis but have a higher incidence of infection with M. tuberculosis. [1] [2] [3] [4] [5] [6] [7] 9 Both organisms have been associated with pulmonary, cutaneous, gastrointestinal, and disseminated disease. 4 Mycobacterium avium infection has been described in many mammalian species including dogs, cats, primates, swine, cattle, sheep, and horses. 2, 8 It is considered rare in dogs and cats presumably due to their innate resistance to this organism. [3] [4] [5] 9 Infection in dogs and cats results from ingestion of infected meat or contact with infected soil or fomites. 5, 6, 8 After mycobacteria enter the body through either the respiratory or alimentary tract, they are engulfed by phagocytic cells and continue to thrive and multiply. Granulomas frequently form in an attempt to contain the organisms. Organisms may spread into adjacent tissue or throughout the body by lymphatic or hematogenous dissemination. Granulomas induced by mycobacteria typically consist of areas of focal caseous necrosis surrounded by macrophages, lymphocytes, and plasma cells. Fibrous encapsulation frequently occurs. Calcification of the granuloma is sometimes present; however, liquefaction of the necrotic central portion is rarely observed in camivores. 3, 6, 7 Giant cell formation, which occurs frequently in other species, is uncommon in dogs. 6 Shortchained, beaded, slightly pleomorphic, acid-alcohol-fast bacilli may be detected intracellularly at the periphery of necrotic lesions. 6, 7 A 3-year-old spayed female basset hound with a history of anorexia, shivering, hyperthermia, and generalized lymphadenopathy was presented to a local veterinarian. The hemo- At necropsy, the dog was severely emaciated. Tracheobronchial lymph nodes were enlarged and contained multiple foci of caseous necrosis. The pleural cavity contained approximately 50 ml of serosanguinous fluid. Several subpleural granulomas were associated with osteolysis of adjacent ribs. The spleen was enlarged and irregularly shaped, weighed 450 g, and contained depressed pale foci. Purulent exudate was present in fascial planes of thigh muscles.
Histologically, there was massive infiltration of macrophages in the spleen, liver, small intestine, lymph nodes, and bone marrow with lesser involvement of the lung and kidneys. The spleen was diffusely infiltrated and normal architecture was effaced by macrophages and giant cells leaving only scarce remnants of white pulp around central arterioles (Fig. 1) . The larger splenic arteries contained partially organized fibrin thrombi. There were scattered foci of splenic necrosis. In addition, there were scattered foci of extramedullary hematopoiesis. The liver contained randomly distributed, discrete foci of intense infiltration of macrophages and giant cells (Fig. 2) resulting in compression of adjacent hepatocytes. Additional hepatic alterations included sinusoidal ectasia and congestion. Sections of jejunum contained marked infiltrations of the lamina propria and submucosa by Langhans' type giant cells containing large amounts of granular eosinophilic cytoplasm and high numbers of peripherally arranged oval vesiculate nuclei. All lymph nodes and surrounding connective tissue were diffusely infiltrated with macro- phils, and sheets of mesothelial cells. Mycobacterium avium was isolated from the retropharyngeal lymph nodes and spleen.
The diagnosis of disseminated M. avium infection was based on gross, histopathologic, cytologic, and bacteriologic studies. The source of the infection was not determined; however, the animal had access to a pond which was frequented by migrating waterfowl. The extensive intestinal lesions in this dog suggest an oral route of infection with hematogenous and lymphatic dissemination. The immunologic status of the dog was unknown; however, the severity and the massive dissemination of lesions suggest that the dog may have been immunosuppressed.
